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[ABSTRACT] 
[PURPOSE] 

This invention relates to hearing aid assisting hearing sense of hearing-impaired 
person. 

A facility it machines an input phonic property, and to exhibit with low speed. 
The facility that it repeats an input voice, and can reproduce. 
It offers digital hearing aid having these. 

[CONSTITUTION] 
Means 1 1 doing AD conversion. 
Means 121 processing phonic frequency characteristics. 
Means 12 doing digital signal conditioning comprising 122 means, outputting a 
voice with velocity to be different from on entry. 
Means 13 D/Aing convert. 
Means 14 to tape. 

Interfacing means 15 of a control signal. 
It comprises these. 

And this is employed with mic 2, earphone 3, "controller 4 controlling action of 
hearing aid". 

[Effects] 

The phonic low speed reconstruction that it was machined a property. Iteration 
reconstruction. These make up for auditory sense characteristic of "the 
hearing-impaired person which time resolution is inferior" . 
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[Detailed Description of the Invention] 
[0001] 

Industrial Field of Application 

The present invention is hearing aid assisting hearing sense of 
hearing-impaired person. 

It is in particular digital hearing aid doing digital signal conditioning for use in 
articulation score enhancement. 
[0006] 

[Problems to be solved by the invention] 

It seems to become case for a person of sensorineural deafness to a senior 
citizen with much, the following. 

There is a little effect it machines voice, and to improve the articulation score 
only by having merely processed a phonic frequency characteristic. 
It is necessary to do it in the voice that it machines a time current characteristic 
at the same time and did "clearly slowly". However, of course real time 
becomes premise in digital hearing aid with conventional analog model hearing 
aid as mentioned. 

As well as a process to improve phonic articulation score, it was not considered 
about the means which exhibited a machined voice with low speed. 
[0007] 

It understands the content which a partner talks to by hearing-impaired person 
repeats itself as against a partner of interaction, and listening again. 
Because they repair this inquiry in a scene aside from 1 to 1 interaction, and 
there is not action, it is inconvenient. However, with conventional hearing aid, 
it was not considered about this means it heard it and got over, and to assist 
action at all. 
[0008] 

The first purpose of the present invention provides digital hearing aid having a 
facility to exhibit the voice that frequency characteristics was machined with 
low speed than on entry. 

[0009] 

In addition, the second purpose of the present invention provides digital 
hearing aid having the facility that it repeats an input voice, and can reproduce. 
[0010] 

[Means to solve the Problems] 

The first purpose is accomplished by providing "the means that a voice is taped 
in digital hearing aid" and "signal processing means to extend time base of 
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audio signal". 
[0011] 

The second purpose is accomplished by providing "the means that a voice of 
long time is taped in digital hearing aid" and "means for employer to control 
reconstruction action". 

[0012] 

[Operations] After, in digital hearing aid of the present invention, a voice was 
taped by means of sound recording means, a process to extend time base of 
audio signal is put. 

A voice after a working process becomes exhibit with low speed by employer. 
[0013] 

In addition, employer uses "means to control reconstruction action" and it 
repeats "a voice taped in the sound recording means" and can reproduce. 

When it listens again as against a direct speaker, and there is not action, it 
repeats a voice exhibited just before that and gets possible to listen again. 

[0014] 

[Embodiments of the Invention] 

It explains example of the present invention by means of a drawing sheet in 
detail as follows. FIG. 1 is block diagram of digital hearing aid of the present 
invention. Digital hearing aid 1 of the present invention is configured than the 
following means. 

Means 1 1 doing AD conversion, means 12 doing digital signal conditioning, 
means 13 D/A convert, means 14 to tape, interfacing means 15 of a control 
signal. Means 12 doing digital signal conditioning is configured from means 
121 (it machines phonic frequency characteristics) and means 122 (it outputs a 
voice in time of input and a different rate). 

[0015] 

It shows detailed block diagram of one embodiment of digital hearing aid of 
the present invention in FIG. 2. Means 1 1 (AD conversion) in example consist 
of an A/D converter and amplifiers (amplification of a mic output). In a like 
manner, "means 13" (it D/As convert with a processed digital signal) are 
composed of D/A converter and an amplifier (earphone drive). In addition, 
sound recording means 14 is configured from a semiconductor data memory 
holding digitized audio signal. 

Means 15 controlling an input-output of signal from the following controller 4 
is configured from an I/O circuitry. Means 12 (it does digital signal 
conditioning in example) are the digital signal processor that process content is 
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established by the program which it stored (DSP). 3 of the following connect 
with digital hearing aid 1 . 
Mic 2 to input a voice. 
Earphone 3 outputting a voice. 

Controller 4 controlling action of hearing aid. In program memory had built-in 
by DSP, two programs are installed for means 121 processing phonic frequency 
characteristics (a frequency characteristic working program) (a program to 
extend phonic time base for means 122 outputting a voice with velocity to be 
different from on entry.) 

[0016] 

As for the hearing sense property of hearing-impaired person, individual 
difference is big. 

The voice working program adjusts in total parameter of a process in a property 
of an each one person. 

It is stored afterwards by the program memory. It shows system to do the 
parameter adjustment in FIG. 3. Digital hearing aid 1 which showed a close 
look in FIG. 2 is connected to personal computer 5 through DSP emulator 6. It 
uses property adjustment business program 5 1 on a personal computer and 
simulates a facility of the DSP that DSP emulator 6 and personal computer 5 is 
had built-in by digital hearing aid. Parameter of program 5 1 for this 
characteristic adjustment is changed, while referring to reaction of employer, 
content of voice working disposal is adjusted so that it is it with the disposal 
which is most suitable for an employer each one person. In spite of being doing 
this thing, it adjusts content of voice working disposal so that it is it with the 
disposal which is most suitable for an employer each one person. 

And while referring to reaction of employer, it adjusts content of a voice 
working process so that it is it with a process to be most suitable for an 
employer each one person. It really saves parameter after adjustment in 
program memory of the whole DSP to have built-in to digital hearing aid 1 and 
employs. 

[0017] 

It shows conceptual diagram of an algorithm of a time base tensile process in 
FIG. 4. This algorithm is time domain harmonic scaling or a process as referred 
to as TDHS. 

In interval by repeating 2P, dated it in deltoid significance (it wears it makes it 
add it), it does it. 
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It compresses it in overall length of P. 
And this samples in 1/2 original cycle. 
[0018] 

It shows conceptual diagram of the second algorithm of the time base ratioing 
process in FIG. 5. This algorithm detects long silence interval during original 
audio signal. 

And this is a process to extend only this long silence interval. These processes 
are different from low speed reconstruction of magnetic tape recorder. 
It is the process that a voice can exhibit with low speed without missing out an 
original phonic pitch. 
[0019] 

On the other hand, digital hearing aid of the present invention has two 
operation modes. The one is real time mode, and, in time lag of the extent that 
is not felt by employer, all processes are modes to be finished. By this operation 
mode, it does the following. 

A frequency characteristic working process to emphasize high pass highlight 
and characteristic frequency region as against an A/D converter output 
A time base working process (it interposes long silence interval for several 
miliseconds between consonant - vowel sounds) of the extent that does not lose 
real time In this operation mode, an AD conversion output continues being 
always stored to a data memory. When sound recording continues ahead of 
capacity of a data memory, it employs address of a data memory recurrently. 
By this, only the newest data are always left. 
[0020] 

More one mode is a sound recording playback mode to put a working process 
for as against a voice taped to a data memory. In this mode, it can put the time 
base elongation process as well as a process done in real time mode. By use of 
this mode, employer listens again and gets possible to do action. In addition, it 
gets possible to reproduce a voice with velocity to be more late than the velocity 
that was really exhibited in sound recording by use of a time base tensile 
process. "A process in real time mode" and M a time base tensile process" enable 
that they hear the voice that they taped as the voice that they did slowly that was 
correct in a hearing sense property of employer. 
[0021] 

Employer usually employs this digital hearing aid in real time mode. And it 
employs a sound recording playback mode when it wants to listen again to a 
voice given just before that. A change of two modes. 
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Regenerative start-off in a sound recording playback mode and halt. 
Attachment of reconstruction starting address on a data memory. 
These do it by means of a control signal from controller. Employer copes with 
an operating condition and does these control through controller. About 
attachment of a reconstruction address, reconstruction begins from a voice 
before several seconds when it pushes a switch in controller once. 
Approaches only the same time interval dates back to pushing it for a past, and 
to reproduce a switch are thought about. 
[0022] 

In addition, in the above-mentioned description, it showed an example it used 
DSP, and to do signal conditioning to process a phonic property. 

"A circuitry doing necessary digital signal conditioning' 1 uses "a digital circuit 
of a gate array" and realizes it. 

A facility completely the same as the example can come true in this thing. 
. [0023] 

[Effect of the Invention] 

According to the current invention, it can exhibit the voice that frequency- 
characteristics was processed into to meet a property of an each one person with 
low speed. 

Therefore, it gets possible to supplement a hearing sense property of the 
hearing-impaired person which time resolution is inferior to. 
[0024] 

In addition, because a facility, according to the current invention, to tape a 
voice can be provided, it repeats an input voice later and gets possible to 
reproduce. It can understand the information which is given in the scene where 
hearing-impaired person listens again by this, and there is not action by a voice. 

[0025] 

When it does a time base tensile process in a sound recording playback mode, it 
has only m reproducing with low speed to spare in terms of time. 

The complicated process that was not able to come true from a period of 
processing speed of DSP gets possible to employ by a real-time processing. 

Brief Description of the Drawings 

[FIG. 1] It is block diagram of digital hearing aid of the present invention. 
[FIG. 2] It is block diagram of one embodiment of digital hearing aid of the 
present invention. 

[FIG. 3] A property when it employs example of the present invention is block 
diagram to show adjusting system in. 
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[FIG. 4] It is conceptual diagram of the first time base elongation algorithm to 
use in example of the present invention. 

[FIG. 5] It is conceptual diagram of the second time base elongation algorithm 
to use in example of the present invention. 
[Denotation of Reference Numerals] 

(1) digital hearing aid, 

(11) means doing AD conversion, 

(12) means doing digital signal conditioning, 

(121) means processing phonic frequency characteristics, 

(122) means outputting a voice with velocity to be different from on entry, 

(13) means D/Aing convert, 

(14) means to tape, 

(15) means inputting and outputting a control signal, 

(2) mic, 

(3) earphone, 

(4) controller, 

(5) a personal computer, 

(5 1) a program for property adjustment 

(6) a DSP emulator. 
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